The present study was conducted in farmer's ponds at field level of Muktagachha upazilla to find out the effect of growth promoter on growth performance and feed utilization of monosex Tilapia fish. Growth promoter was used in the experimental cultured farm. This growth enhancing aqua drugs was used in feeds of Tilapia. The results indicated that the growth promoter was the best treatment which significantly (P ≤ 0.05) increased of all growth performances (final weight, AWG, ADG and SGR), improved FCR, and best economic efficiency. It was clearly observed that there were distinct impacts of growth promoter on fish growth and production. In the present study water quality parameters were within the suitable range. Production of Tilapia i.e. 4650 kg/acre in promoter treated ponds whereas 3666 kg/acre in non treated ponds were recorded. Food conversion ratio (FCR) was 1.70 and 1.38 were found in the controlled and treated pond respectively. Clinically the treated fishes did not show any remarkable changes. There were no adverse effects on water quality criteria among all experimental treatments. It could be concluded that the inclusion of the commercial probiotic Rapid Grow at a level of 0.05mg Kg -1 diet at stocking density rate of 250 fish/ decimal of mono-sex Tilapia O. niloticus is useful to get the best fish performance with friendly effects on the environment. 
Introduction
Tilapia is one of the most important groups of fish for aquaculture with annual production exceeds 500,000 metric tons in Bangladesh [1] . They have been cultured for quite a long time ago. However, their aquaculture production has been developed remarkably during the last few decades due to the increased level of intensification and cultured area. In the past, fish meal was used as the main protein source in tilapia feed. Due to the escalating price and unstable supply of this ingredient, many studies have been conducted to replace fish meal by the less expensive plant or animal protein sources and some probiotics. The global aquaculture industry currently accounts for over 45% of all seafood consumed. This figure has been projected to increase 75% over the next 20 years [2] . This activity requires high-quality feeds, which should contain not only necessary nutrients but also complementary feed additives to keep organism's healthy, favor growth and environment-friendly aquaculture. Some of the most utilized growth-promoting feed additives include hormones, antibiotics, ionospheres and some salts [3] . Probiotics are also used as feed additives which are defined as live microbes that may serve as dietary supplements to improve the host intestinal microbial balance and growth performance [4] . The probiotic in aquaculture have been shown to have several modes of action: competitive exclusion of pathogenic bacteria through the production of inhibitory compounds; improvement of water quality; enhancement of immune response of host species and enhancement of nutrition of host species through the production of supplemental digestive enzymes [5] . Thus, the use of probiotic in aquaculture has received some attention [6] . Some common bacterial strains are used as probiotic products such as Lactobacillus acidophilus, L. bulgaricus, L. plantariu, Streptococcus lactis and Saccharomyces cerevisiae [1] .
Tilapia species are used in commercial farming systems in almost 100 countries and are developed to be the most important fish for aquaculture in this century. Monosex tilapia, O. niloticus is currently considered to be the most important and commonly cultured tilapia species around the world, and constitutes over 70% of the cultured tilapia [7] . Tilapias are often cultured in freshwater ponds without supplemental feeding. Intensification of culture practices necessitates the use of external feed input [8] . Tilapia production in developing countries occurs primarily in semi-intensive ponds with fertilization and/or supplementary feeding. Supplemental feeds are applied to increase fish yields above those produced with fertilization alone [9] .
In fish farming practices, stocking density is considered to be one of the important factors that affect fish growth, feed utilization and fish yield. Stocking density is a key factor in determining the productivity and profitability of commercial fish farms. In tilapia, experiments on the effect of stocking density have been conducted on different fish sizes including fry and juveniles [10] . The use of probiotics as farm animal feed supplements dates back to the 1970s. The studies have been focused on growth promotion of fish by probiotic supplements as well as on physiological and immune responses of fish by probiotic supplements [11] .
Rapid Grow can enhance the metabolism and energy of fish body cells, raise the efficiency of feed utilization and balance the secretion of various secretary glands. Moreover, it increases the vitality of cells by supplying oxygen to whole body, improves the immune responses, helps to excrete heavy metals, inhibits aflatoxin and maintains the normal endocrine system. Diet supplementation is an important aspect in aquaculture management especially in intensive or in semiintensive fish culture, and is promising for increasing fish production. In aquaculture, diet is often the single largest operating cost item and can represent over 50% of the operating costs in intensive aquaculture [12] . This cost depends on many factors such as protein level, the source, and type of ingredients that could be derived from plant or animal resources, and manufacture practices. Apart from developing low-cost diets, different feeding management strategies such as on-demand feeding regimes [13] and/or good husbandry and pond management could improve fish growth. The optimum feeding regimes/schedules of cultured fish is an important aspect in achieving efficient production and also could lead to significant saving in diet cost. The culture of Monosex tilapia, Oreochromis niloticus has been expanded dramatically in recent years worldwide and it is important to consider various protein regime/schedules and how they may influence tilapia growth and feed utilization. An author [11] showed that feeding probiotics may improve appetite and growth performance of the farmed fish. In recent years monosex Tilapia culture practice is increasing day by day in Bangladesh. Fish farmers use various probiotics in Tilapia culture particularly by this probiotic Rapid Grow. Different pharmaceutical companies are manufacturing different aqua medicines for growth enhancement. Unfortunately, no works so far have initiated to evaluate the effect of such medicines on growth performance of this fish. Thus, the present study was conducted to determine the effect of using graded levels of probiotic (Rapid Grow) on growth performance, feed utilization, and economic evaluation of feed costs of Monosex tilapia (O.niloticus).The specific objectives of the study is i. To authenticate the product (Growth Promoter) towards the farmer. ii. To compare fish production between culture systems using chemicals and without chemicals and iii. To study the impact of use of chemicals on feed utilization and productivity on Tilapia.
Materials and methods
The present study was conducted for a period of six months from July to December, 2011 to evaluate the effect of dietary probiotic Rapid Grow supplementation as a growth promoter on growth performance and feed utilization of monosex Tilapia in pond culture system in Bot-tala Bazar, Dapunia, Muktagachha, Mymensingh. The experimental fish were stocked in two experimental ponds. Two ponds were used to carry out the proposed research. The size of each pond was 50 decimal which are indicated by treatment and control respectively. The ponds were equal in depth, basin, confi guration and pattern including water supply facilities. The water depth was maintained at a maximum of 1.2 m. There were well organized inlet and outlet system to maintain suitable water level. Water quality was maintained properly. The experimental layout is shown in Table l . Lime was applied at the rate of 1 kg/decimal. After 7 days of liming, underground water was entered into the ponds by pumping. . Monosex male tilapia (0 . niloticus) fry were stocked to grow out ponds after acclimatization for 2 weeks before being randomly divided into two equal experimental groups representing two nutritional groups. One group served as control and one groups represented the Growth promoter tested. The experimental fish were weighed every 10 days in order to adjust the daily feed rate. Especially pellet feeds were used which was sinking or semi-sinking. The name of feed was "Biswas feed" from a well developed fish feed company. Proximate composition of feeds was analyzed through the nutrition laboratory, Department of Aquaculture in Bangladesh Agricultural University, Mymensingh ( Table 2) . At the beginning of the experiment feed was supplied at the rate of 15% of the body weight and gradually it was readjusted from 12%, 10%, 8%, and 5%. The fry were feed 4 times daily during the nursery period up to 15 days and then reduced to 3 times at the grower period. Each time the feed was broadcasted homogenously to the whole pond. The feeding strategy is shown in Table 3 . Water temperatures, Dissolved Oxygen (DO), pH, transparency and total alkalinity and fish sampling were recorded fortnightly shown in Table 5 . Growth promoter (Rapid Grow) was selected through personal contract with the area manager and representative of Fish Tech Pharmaceuticals Company, its composition has been shown in Table 4 . The characteristics of Growth Promoter Rapid Grow as mentioned that provide essential vitamin and minerals for fish, prevents vitamins and minerals deficiency diseases, promotes growth in high rates, increases resistance to diseases and improves feed conversion ratio etc. 50g/100kg of finished feed mixed and supplied 2-3 times daily to ponds. Estimation of experimental data on growth such as weight gain (g), specific growth rate (SGR), food conversion ratio (FCR), survival rate (%), gross production and net production (ton/ha/yr) etc. The obtained data were statistically analyzed. One way analysis of variance (ANOVA) was performed to test the significance of variation among the treatments. Significant differences among different treatment means were identified by SPSS (Statistical Package for Social Science). A simple economic analysis was done to estimate the net profit from different treatments.
Results and Discussion
For the study of growth performances of mono-sex tilapia under supplementation of Growth Promoter (Rapid Grow) the water quality parameters were monitored throughout the experimental period of both control and treatment ponds. The water temperatures varied from 27. The mean values of total alkalinity of the ponds under treatment 95.62 and in control 101. The highest value of total alkalinity content (120) was recorded on control. All the water quality parameters differences among the treatments was not significant (p 0.05). Food conversion ratio (FCR) was 1.70 and 1.38 in the control and treatment in case of Tilapia (Table 6) . However, in case of Tilapia, FCR in the treated Tilapia was significantly reduced that of control. The mean weight gain of fish at the end of the experiment was significantly higher in treated pond (193.55g) than in control (162.6g) is shown in Table 7 . The initial weight and culture period was same in both control and treatment. The variation has been shown in final weight rather than in control. The higher specific growth rate of tilapia in treatment is 0.014 and in control 0.013.The mean SGR in both treatment and control is 0.0135 ( Table 9 ). Survival rate of Tilapia were found different in two different experimental ponds. Among 250 stocked fishes per decimal 224 fishes could be harvested from the controlled pond and 238 fishes from the treated pond. Therefore, the higher survival rate (95.2%) could be recorded from treated pond and 89.6% survival rate was found in controlled pond (Table 10) Production of Tilapia in the treatment pond was higher (2345.5 kg) than in the control ponds, where it was (1833) kg in 50 decimal (Table 10) . A simple economic analysis was done to estimate the net profit from different treatment and control. The cost of production was based on the present whole sale market price 2011 in consideration of the inputs used. The feed cost was TK.25/kg. The selling price of tilapia was 75 Tk/kg under treatment and control. The cost of leasing pond was not included in the total cost. An additional 7.5 on total cost was included as operational cost according to [14] . From the Table 11 , It was found that the gross profit was highest (71095 Tk) in treatment compared to control (37850 Tk).The significantly (P 0.05) highest net profit (71095 Tk) was obtained with treatment. ( Table 11 ). Growth, reproduction and other biological activities of fish are controlled by temperature. Therefore temperature has a marked effect on overall production of fish. For 1°C rise of temperature metabolic rate of fish increases 10%. In warm water fish maximal metabolic rate is observed at temperature range of 30-35°C. During the present study, the water temperatures of the ponds were found between 28.10 to 33.30°C. Water temperature ranged from 29 to 35°C is suitable for culture fish stated by [15] . The suitable temperature ranges for production of plankton in tropical ponds were between 18.3°C and 37.8°C reported by [16] . Dissolved oxygen of water body is very important factor for fish culture. Fishes, living in a water body of insufficient dissolved oxygen, become physiologically weak and for this physiological weakness fishes become easily attacked by diseases. During the experimental period dissolved oxygen content of the ponds were found between 4.80 to 5.70 mg/L. Dissolved oxygen contents of experimental ponds were slightly low due to data taken at 9.00 to 11.00. According to [17] found more or less similar results in different water bodies from Bangladesh. The dissolved oxygen content at levels of 3ppm or below should be regarded as hazardous to lethal and 5 ppm or more dissolved oxygen is suitable for fish production reported by [18] . Dissolved oxygen 2.2 to 8.8 mg/L recorded by [19] in the ponds. In the present study the mean dissolved oxygen values were closely near to suitable range. pH is considered as an important factor in fish culture. It indicates the acidity alkalinity condition of a water body. It is also called the productivity index of a water body. During the experimental period pH values of most of the ponds were slightly alkaline which indicate good pH conditions for fish culture. The pH values ranged from 7.8 to 8.80. pH 6.5 to 9.0 is suitable for pond fish culture and pH more than 9.5 is unsuitable because free C02 is not available in this situation described by [20] . pH less than 6.5 reduces fish growth, physiological activities and tolerance to toxic substances. Parasites and disease easily attack fish when pH is less than 6.5. An author [21] (1990) observed the acidic and alkaline death points for fish are pH 4 and 11 respectively. According to [22] found pH 6.7 to 8.3 while [23] recorded pH 7.2 to 7.3. Thus it may be concluded that all of the ponds were suitable for fish culture on the basis of pH. Water transparency indicates the presence or absence of fish food particles and productivity of a water body which is influenced by the suspended materials, silt and microorganisms. Secchi disc reading about 20 to 30 cm means the water body is productive if it is not turbid due to soil particles. During the experimental period fortnightly variations of water transparency ranged from 20.30 to 30.70 cm. Some author [24, 25] recorded almost similar transparency values of pond water under similar experiments. In the present experiment the water transparency values were within productive range. Alkalinity commonly means the concentration of carbonate, bicarbonate and hydroxide ions in water expressed as CaC03. During the present study fortnightly fluctuations of total alkalinity in the experimental ponds ranged from 89 to 120 mg/L. An author [21] suggested that total alkalinity should be more than 20 ppm in fertilized ponds and fish production increases with the increase of total alkalinity. According to [26] total alkalinity of productive ponds should be 20 ppm or more and total alkalinity usually may range from zero to several hundred ppm. From the above discussion it may be concluded that all the present experimental ponds were suitable for culture of fish on the basis of total alkalinity. As tilapia culture continues to expand worldwide, there is a growing pressure to minimize production cost associated with diet supplementation. Optimization of diets and feeding strategies are two mechanisms that could be utilized to help reach these goals. To facilitate the reduction in nutrient loading within culture systems, the concept of low-pollution diets has been adopted as a means to minimize waste output while maximizing the mass of fish produced. In this regard, [10] demonstrated that the effect of two different commercial feed additives on growth performance of monosex Nile tilapia fingerlings. These results revealed that using Biogen ® at level of 0.1% was the best in terms of growth performance and economic evaluation. During the present study the growth performances of mono-sex male Tilapia (Oreochromis niloticus) varied in treatment and control due to use of growth promoter. The highest net weight gain (193.55g) was found in treatment with using Growth Promoter Rapid Grow. This phenomenon indicated that there was a lower community feelings among the fishes which influenced them to take food properly and it might be absent in the treatments with using of growth promoter. The lowest growth (162.67) was obtained in control with not using of growth promoter. Average of initial body weight of tilapia fingerlings fed the experimental diets at the start did not differ, indicating that groups were homogenous. At the end of the experimental period, the group of fish fed the growth promoter grew as well or better than the group of fish fed the control diet (control). Whereas, the final body weight of the fish groups fed on Rapid Grow had significantly (P<0.05) higher final body weight than the control groups. However, the lowest final body weight (162.67) was achieved by the group of fish fed the control diet. Analysis of variance for weight gain followed the same trend as in final body weights. On the other hand, the fish groups fed on growth promoter had significantly (P<0.05) higher SGR than the rest of experimental groups. However at the end of the experiment, SGR values were 2.22 (control diet), and 2.29 for fish groups fed on growth promoter Rapid Grow. These results are in agreement with the results of [27] for tilapia. An author [28] reported that the Nile tilapia (O. niloticus) fingerlings fed on diets supplemented by probiotics exhibited greater growth than those fed with the control diet. Also, they reported that the diet contained 30% protein supplemented with Biogen ® at level of 0.1% produced the best growth performance and feed efficiency, moreover they also reported that Biogen ® is an appropriate growth-stimulating additive in tilapia cultivation. Similar results were reported using bacteria as a probiotics by [29] who studied the effect of supplementing common carp feeds with different additives, including antibiotics, yeast (S. cerevisiae) and bacteria (S. faecium). They observed better growth with probiotic-supplemented diets but obtained the best growth with the bacterium. It is also necessary, to consider the possibility of interspecies differences with the use of the probiotics. In contrary with these findings [6] who found that growth promoter supplementation did not significantly improve growth performance in tilapia fish. The average of feed conversion ratio (FCR) in fish groups growth promoter followed by groups of fish fed on normal diet were significantly (P<0.05) improved in comparison with the other groups and better than the basal diet. The FCR was found in control 1.70 control diet and the best (P<0.05) FCR values 1.38 were obtained for group of fish fed with growth promoter. The best FCR values observed with probiotics Rapid Grow supplemented diets suggested that addition of probiotics improved feed utilization. Similar results have been reported for probiotics use in diets for tilapia fingerling by [28] . In practical terms, this means that the use of probiotics can decrease the amount of feed necessary for animal growth which could result in reductions of production cost. In the present study, the commercial feed additives (probiotics) used significantly (P<0.05) enhanced feed efficiency. These results are in agreements with the findings of [28, 30] .
Calculations of economic efficiency of the tested diets based on the cost of feed, costs of one Kg gain in weight and its ratio with the control group. As described feed costs and cost/kg gain were the highest for the treatment and gradually decreased. These results indicate that the effect of Rapid Grow for improving growth and feed utilization parameters of mono sex Nile tilapia. The reduction of feed costs was easily observed for the feed cost/Kg weight gain which decreased with the increasing incorporation levels of 0.1% Rapid Grow for mono sex fingerling tilapia diets in agreement with [30, 31] .
Conclusion
In last, all results obtained indicated that growth promoter Rapid Grow at 50 mg/100 kg feed produced a positive effect on growth and feed utilization of tilapia. In addition, the immune responses were substantial in both treatment groups following the challenge with bacterial infection. Further work is suggested on clinical and histopathological aspects in different organs whether there is any adverse effect on the health of chemical treated pond.
